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ABSTRACT 
The Hong Kong's linked exchange system - which sees the local currency 
pegged to the U.S. dollar at HK$7.8 = US$1 - has shifted most of the speculation on 
the Hong Kong dollar to the interest rate front, making interest rates risk management 
an important part of the management of the overall risk inherent in the Hong Kong 
dollar. Therefore a futures contract based on the volatility of three-month Hong Kong 
Interbank Offered Rate (HEBOR) was introduced in 1990. The launch of the product 
failed because of poor liquidity and other factors which our project will later explain 
in more detail. 
However, the re-launch of the three-month EDDBOR Futures for the second 
time on 26th September 1996 turned out to a success, with trading volume increasing 
at an incremental pace since its inception. The derivative instrument is particularly 
popular with financial institutions and one important aspect of the instrument is that it 
is a cost-efficient alternative for hedging against the Hong Kong dollar interest rate 
risk. 
Our project primarily aims to analyse the behaviour of the basis of the futures 
price on the three-month HTOOR Futures contract and to examine using the ‘cost of 
carry’ relationship whether the futures price of the three-month HffiOR Futures is 
affected by the cost of carry. Yet to appreciate and to gain an understanding of this 
hedging tool, we also outline the features and the different applications of the three-
month HEBOR Futures within our study. In addition, given that the futures contract is 
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based on the interest rate HTBOR, the Hong Kong Monetary System is discussed in 
great depth as it underpins the discussion on the HTBOR - a key interest rate in Hong 
Kong as it is the rate banks lend money to each other and it acts as a benchmark rate 
base for loans to institutional customers. 
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• R O D U C T I O N 
In recent years interest rates have become more volatile in Hong Kong giving 
rise to the re-launch of HffiOR Futures. The HDDBOR Futures contract is a good 
derivative instrument to hedge against Hong Kong dollar interest rate risks and since 
its inception the instrument has gained popularity, particularly with financial 
institutions that always face interest rate risks. In our report we aim to provide an 
insight to how the HffiOR Futures contract can be used as an effective hedging tool 
and to investigate whether the price of the HTBOR Futures is governed by the ‘cost of 
carry，. 
Our project is structured as follows: Chapter E describes Hong Kong's linked 
exchange rate system (also referred to as the currency board) and how it serves the 
monetary system ofHong Kong. Further aspects of the monetary system are outlined, 
especially those that play a vital part in the stability of the Hong Kong dollar 
exchange rate. A key underlying factor that maintains the stability of the exchange 
rate is the interest rate. Interest rate volatility is the inevitable cost of fixing the 
exchange rate through currency board arrangements. These conceptual issues provide 
some groundwork on the origins of the HIBOR (Hong Kong Interbank Interest 
Offered Rate) as well as its involvement in Hong Kong's monetary system. Chapters 
III and IV represent the core part of our project and explain HTBOR Futures and its 
main use as a hedging tool to reduce interest rate risks. Since the most frequently 
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traded HEBOR Futures contract is the three-month contract, attention is devoted to 
this throughout our report. Particular characteristics of the three-month EDQ30R 
Futures contract are highlighted with an analysis of the basis of the fiitures price on 
this contract subsequently made. Finally, Chapter V gives a conclusion on our 
analysis and our overall discussion on HTOOR Futures. 
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CHAPTER II 
THE HONG KONG MONETARY SYSTEM 
Appreciation of the Hong Kong monetary system underpins much of our 
discussion on the HffiOR and its relevant role in the Futures market ofHong Kong. 
Linked Exchange Rate System 
Since 17 October 1983 Hong Kong's currency has been linked to the U.S. 
dollar at a fixed exchange rate. This linked exchange rate is maintained by a monetary 
mechanism known as the currency board system, that requires all Hong Kong dollars 
issued to be folly backed by foreign currency reserves at a fixed exchange rate of 
HK$7.8 to US$1. The currency board system requires the monetary base to be backed 
by a foreign currency at a fixed exchange rate. In Hong Kong, the monetary base is 
defmed as the amount ofbanknotes and coins issued plus all the Exchange Fund paper 
outstanding and the Aggregate Balance of the banking system held with the currency 
board for the purpose of clearing and settling transactions among the banks and 
between the banks and the currency board. 
Monetary Base 
When the three note-issuing banks in Hong Kong (The Hong Kong and 
Shanghai Banking Corporation Limited, Standard Chartered Bank, and Bank ofChina 
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Hong Kong Branch) issue banknotes they are required to submit U.S. dollars to the 
Hong Kong Monetary Authority (HKMA) at the rate of US$1 for every HK$7.8 
issued. The U.S. dollars are placed into the Exchange Fund and the note-issuing banks 
receive Certificates ofIndebtedness as backing for the banknotes issued by them. 
The other part of the monetary base — Aggregate Balance of the clearing 
accounts of licensed banks maintained with the HKMA — varies according to the flow 
of funds into and out of the Hong Kong dollar. The Aggregate Balance refers to the 
sum of the balances in the clearing accounts maintained by the banks with the HKMA 
for settling interbank payments and payments between banks and the HKMA. 
Capital Inflow and Outflow 
The currency board system operates as a self-adjustment mechanism to ensure 
that the Hong Kong dollar exchange rate remains stable when it comes under 
pressure. Capital inflow occurs when upward pressure is applied on the exchange rate. 
This is caused by an increase in demand for Hong Kong dollars as investors switch 
from foreign currencies to Hong Kong dollars and banks buy Hong Kong dollars from 
the currency board with their U.S. dollars. 
The HKMA credits the clearing accounts of the banks with Hong Kong dollars 
and in doing so, the aggregate balance of the banking system in the monetary base 
expands. Expansion of the monetary base automatically causes the interest rates on 
the Hong Kong dollar to fall. When this happens, banks will wish to reduce their 
holdings of Hong Kong dollar because the rate of return on Hong Kong dollars falls. 
The flow of capital will reverse and eventually level out when the exchange rate is 
stabilised. 
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Conversely, capital outflow occurs when there is downward pressure on the exchange 
rate. In this case, investors switch from Hong Kong dollars into foreign currencies. 
Banks sell Hong Kong dollars back to the currency board in return for U.S. dollars. 
The HKMA debits the clearing accounts of the banks with Hong Kong dollars and the 
monetary base contracts. Contraction of the monetary base automatically causes the 
interest rates on the Hong Kong dollar to rise. As such, banks will increase their 
holdings of Hong Kong dollar because the rate of return on Hong Kong dollar rises. 
By doing so, the capital outflow will diminish and the flow will reverse until stability 
of the Hong Kong dollar exchange rate is upheld. In either case, the monetary 
conditions are created to counteract the original capital outflow and inflow so that 
exchange rate is stabilised. 
Interest Rate and the Link 
With the system of linking Hong Kong dollar to the U.S. dollar at a fixed 
exchange rate ofHK$7.80 = US$1, this means that Hong Kong's interest rates would 
tend to more in tandem with those in the United States, and there would be no 
exchange risk when moving funds from deposits in one country to another. If there 
were interest rate differences between the two countries, interest rate arbitrage would 
occur and money would flow to where interest rates were highest, thus reducing 
interest rates there until interest rate equality has been restored. 
Since the introduction of the linked arrangement in 1983, interest rates have 
become more volatile. The interest rates will change under the linked system when the 
foreign exchange rate deviates from the linked rate. Thus when the Hong Kong dollar 
depreciates, capital outflow takes place and Hong Kong money supply will fall 
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resulting in an increase in the inter-bank (money market) interest rates. If the rate 
rises, the banks will wish to increase the rates they charge their customers, so their 
lending rates will increase. By raising the interest rate, relative to the U.S. dollar 
interest rate, this will increase the demand of Hong Kong dollars and remove the 
devaluation pressure on the Hong Kong dollar. So, under the linked exchange rate 
system, the Hong Kong dollar inter-bank interest rates have to move in line with their 
U.S. dollar counterparts to maintain exchange rate stability. For a closer examination 
of this, Figure 1 below illustrates a comparison of the three-month HEBOR and the 
U.S. Euro-dollar three-month rate (LmOR): 
FIGURE 1: Three-month HTOOR versus U.S. Eurodollar rate 
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In Figure 1, the graph illustrates the movement of the three-month HIBOR during the 
period 1'^  September 1997 to \^ March 1999 against the movement of the U.S. Euro-
dollar three-month. We can observe that throughout the period the three-month 
HEBOR fluctuates within a 15% band above the U.S. rate. Much of the interbank rate 
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volatility occurred between October 1997 through to October 1998 and then levelling 
ofF thereafter. During the latter part of October 1997 there was a sharp increase in the 
three-month HffiOR because of a huge speculative attack on the Hong Kong dollar. 
This attack happened after Taiwan's surprise decision to let their currency fall. 
The link to the U.S. dollar is maintained by a strict and automatic currency 
board system backed several times over by foreign-exchange reserves. During the 
speculative attack, speculators took out large short positions against the Hong Kong 
dollar with the aim of destabilising the linked exchange rate. This meant that 
speculators were relinquishing the Hong Kong dollars in favour of foreign money and 
thereby reducing the foreign-exchange reserves. As the supply of foreign exchange 
drops, currency board rules require the supply of local currency to drop in tandem to 
try to maintain the peg. As borrowers compete for the shrinking supply ofHong Kong 
dollars, interest rate rises — until they become so attractive that investors buy back the 
currency and the money supply can grow again. However, on 23^ ^ October 1997, the 
liquidity in the interbank market dried up, resulting in the three-month HffiOR to soar 
almost to 45% and overnight HffiOR to 300%. These rates forced speculators to 
unwind their positions and incur heavy losses because they had to borrow locally to 
fund their short positions. The consequence of the dramatic increase in the interest 
rates also raises the costs of borrowing, which threatens corporate profits, and 
discourages borrowing to buy property. 
So to prevent the interest rates from rising too quickly, the HKMA injected 
Hong Kong dollars into the interbank market to drive down the interbank rates. Many 
argue that HKMA's intervention was a sign of market manipulation. The HKMA can 
alter money supply by injecting and withdrawing Hong Kong dollars from the 
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interbank market, and can push up or lower interest rates at will. Yet the underlying 
motive for HKMA's actions was to stabilise the currency. 
Figure 1 also reflects three-month HffiOR being always above the U.S. Euro-
dollar three-month rate. This is to prevent reduced demand of Hong Kong dollars and 
hence devaluation of the currency. If it were otherwise, investors would switch to 
U.S. dollars as the local interest rates fall below the U.S. dollar interest rate, and 
interest rate arbitrage would take place. 
Discount Window 
The Liquidity Adjustment Facility (LAF) was Hong Kong's version of a 
Discount Window, established in 1992 (LAF was subsequently replaced by the 
Discount Window in September 1998). Under the facility the banks could borrow 
overnight funds from the HKMA through repurchase agreements involving eligible 
securities at the Offered rate. They could also place surplus funds overnight with the 
HKMA at the Bid rate. A positive amount represents a net lending of funds from the 
HKMA to the banking sector and a negative amount represents a net placement of 
funds with the HKMA by the banking sector. In putting the LAP in place, volatility of 
the ‘overnight，HffiOR (Hong Kong inter-bank Offered Rate) lessened, with 
movements being within a narrow band. The bid and offer rates in LAF represent the 
ceiling and floor of 'overnight' HDDBOR. These rates are determined in advance by the 
HKMA and this effectively sets the ceiling and floor for interbank interest rates. The 
HKMA could vary the interbank interest rates through the LAF within the constraints 
ofthe need to maintain exchange rate stability, ensuring that interest rate fluctuations 
do not have an effect on the exchange rate of the Hong Kong dollar. 
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Banks may also lend and borrow to and from other banks to adjust their liquidity 
positions and use funds from the Inter-bank Market to finance longer-term assets, 
such as loans. This brings us to the discussion of the Inter-bank market and the 
Interbank market rate, which will give an insight to the concept of the HffiOR. 
The Interbank Market 
The Inter-bank Market is an active and sizeable market in which banks borrow 
and lend money amongst themselves to accommodate for short-term shortages or to 
dispose of surplus fiinds in their clearing accounts. The Market's daily opening and 
closing times (except Saturday and Sunday) are 10.00 a.m. and 4.00 p.m. respectively. 
The Market is significant to banks because it enables their daily liquidity positions to 
be adjusted and also their lending activities will not be limited to the amount of their 
customers' retail deposits. For lenders in the Inter-bank Market, HEBOR represents 
the rate of return on their funds. The higher the EttBOR the greater the incentive to 
offer higher interest to attract customers' deposits. For borrowers, HffiOR represents 
the cost of funds that finance part of the Hong Kong dollar businesses. They tend to 
adjust their lending rates in accordance with the movement of inter-bank rates. 
The Interbank Market plays a central role in the financial intermediation 
process. This process is the matching, for a fee, the needs of the ultimate lenders - the 
possessors of surplus loanable funds with those of the borrowers - those units or 
sectors in need of liquid funds. Funds are channelled from depositors via retail banks 
through the Interbank Market to foreign banks without branch networks, and finally to 
the borrowers. The lenders of Hong Kong dollars in the market tend to be the local 
retail banks while the major borrowers are those foreign banks without a strong Hong 
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Kong dollar deposit base. Essentially, there are two basic modes of transactions that 
operate in the Interbank Market: 
(a) Hong Kong dollar placementsy^orrowings, account for two-thirds of the gross 
market transactions. 
(b) Foreign exchange swaps, account for the remaining one-third. 
With respect to the first mode of transaction, Hong Kong dollar deposits and foreign 
currency are lent and borrowed between banks in Hong Kong and with banks outside 
Hong Kong. The market is mainly for short-term funds, with maturities ranging from 
overnight to six months for Hong Kong dollars and twelve months for U.S. dollars. 
Since the lending rates in the market is HIBOR, essentially overnight HIBOR is the 
lending rate banks use for overnight lending. A predominant proportion of the 
market's transactions consists of overnight borrowingy^lending. This is mainly because 
banks engage in day-to-day settlement of cheques and other means of payment. As 
such many banks participate in overnight borrowings in order to cover their short 
positions in their clearing accounts. 
With regard to the second mode of transaction, foreign currency swap 
transactions become the main mode particularly in the region from three months to six 
months. Swaps have lower counter-party credit risk and so they are more popular with 
the lenders who provide money beyond six months. Most of the foreign exchange 
swaps are of buying/selling Hong Kong dollar against U.S. dollar in which counter-
parties undertake to reverse the transaction at the end of the contracted period at an 
agreed exchange rate. The counter-parties exchange the principal sum between them 
with the result that the counter-party credit risk being reduced. 
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CHAPTER III 
rNTRODUCTION TO HffiOR FUTURES 
To understand what a HLBOR Future is, we need to explain the terms HffiOR 
and Futures separately. 
Definition of a Futures Contract: An agreement between a buyer and a seller 
which specifies the quantity of an underlying commodity or financial security 
to be bought or sold at a specifiedfuture date (settlement date) and price. ^  
The Futures contract specifies a standardised delivery date and quantity of the 
underlying asset. The market price of the futures contract is determined each day, so 
the parties can realise (provided the parties offset their positions) their gains and 
losses on their margin accounts on a daily basis — this is known as 'marking to 
market，. The other term, HTOOR, has already been mentioned in the introductory 
section of our project and can specifically be defined as: 
Definition of HIBOR: HIBOR is an abbreviated term for 'Hong Kong Inter-
bank Offered Rate，. It represents the lending/borrowing rate between banks in 
Hong Kong and is also the leading indicator of short-term interest rates in 
Hong Kong. 
The HffiOR is determined by market forces and is used as a basis for determining the 
interest rates which banks charge to customers, hence banks have to monitor closely 
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the movements of the inter-bank rate. The two terms are brought together and the 
HIBOR Future can be expressed as a futures contract, which is based on a market 
indicator fflBOR. Presently in Hong Kong, the only fflBOR Futures contracts 
currently traded on the Hong Kong Futures Exchange are the one-month and three-
month contracts. 
As mentioned in the previous chapter, the Hong Kong dollar is ‘pegged’ to the 
U.S. dollar (at approximately HK$7.80 per US$), and there are no foreign exchange 
controls on the currency. Variations in the Hong Kong dollar and US dollar flows are 
accommodated by adjustments in the interest rate for the Hong Kong dollar, 
essentially the HDDBOR. Thus, the HffiOR Futures contract has been designed to allow 
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borrowers and lenders ofHong Kong dollar to hedge this interest rate risk. 
Our main focus is on the three-month HffiOR Futures as it is more actively 
traded in Hong Kong than the one-month. The reason for this is that the one-month 
HTBOR Futures was only introduced into the market for trading on 20th October 
1998, compared to 26^ ^ September 1997 for the three-month fflBOR Futures. 
Background of the EDDBOR Futures 
The Hong Kong Futures Exchange (HKFE) first launched the three-month 
HIBOR Futures contract in early 1990 but it was only active for a short time before 
becoming dormant. The reasons for its failure at that time were because of: 
• the relatively low awareness of the importance of managing the Hong Kong 
dollar interest rate risk by the market; 
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• the 'open-outcry' trading method which did not sit well with the market 
participants (local banks) because they were not directly involved in the 
trading floor activity and were seeking a wider, more transparent system; 
• the dominance of a few large banks in the Hong Kong dollar market, in 
particular HongKong Bank which had the controlling edge in money supply 
and the interest rate movement, thus acting as a quasi central bank, and 
• the absence of a market-maker mechanism. In other words, the market 
participants did not make the market leading to poor liquidity. 
However, seven years later, EDKFE identified there was a need to introduce the 
HffiOR Futures again as interest rates were more volatile than they used to be and the 
investing public could use the HTOOR Futures to manage their exposure to interest 
rate fluctuations. 
On its re-launch on 26^ ^ September 1997, the HEBOR Futures contracts was 
traded on the Automated Trading System (ATS), an electronic system that 
automatically matches orders with best bid or best offer on a first-in first-out basis, 
and without revealing the identity of the buyers and sellers until the real transaction is 
carried out. This is in direct contrast to the traditional 'open-outcry' mechanism 
adapted during the first launch ofHEBOR futures, in which traders would gather at the 
trading floor, cry out the prices and the orders and then effect the transactions.^ 
Under this old system, a price quotation from a bank, with its identity known 
to all participants, was easily challenged by others as they knew the bank's usual 
practice and its volume appetite. With the new system it was more welcomed by the 
banks as they would be more directly involved in the trading. This is important for the 
success ofHTBOR futures. 
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Under the ATS system, twenty banks participate in the interest rate setting process, 
removing any manipulation, which unlike the old system was dominated by only a 
few banks. Furthermore, the HKFE has appointed six major banks as market-makers: 
HongKong Bank, Citibank, NatWest Markets, Bank ofEast Asia, Standard Chartered 
Bank and Wing Lung Bank. They are obliged to quote prices and effect transactions 
every time there is demand from investors and they serve to provide a minimum level 
of liquidity to the product. The market-makers are rewarded by earning the bid/offer 
spread. 
Features ofThree-Month HIBOR Futures Contract 
The trading of the HIBOR Futures contracts represents a transfer of price risk 
rather than assets. An investor gets to lock in a future rate through the purchase of the 
HffiOR Futures contract for future settlement. The settlement involves a cash 
payment based on the difference between the HffiOR and the contractual rate. 
Compared with other Hong Kong dollar hedging tools like interest rate swaps 
and forward rate agreements, HffiOR Futures contracts are more cost-effective and 
more standardised. Trading on a margin basis and with lmillion Hong Kong dollar 
exposure per contract, HIBOR Futures contracts are cheaper than its other 
alternatives. Also, HffiOR Futures contract is an off-balance sheet item so a bank's 
capacity of exposure to the product is not limited by its balance sheet size or its prior 
exposure to other on-balance sheet tools. In addition, HEBOR Futures contracts are 
guaranteed by the Hong Kong Clearing Corporation, which in principle eliminates 
counter-party default risk. 
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A typical three-month fflBOR Futures contract has the following contractual 
specifications: 
Contract size HK$1,000,000 Large Open 5,000 Contracts long or short in any 
Positions one Contract Month and 20,000 
Contract Months Spot month, the next two calendar Contracts long and short in aU 
months and seven quarterly Contract Months for the account of a 
months on the March, June, Member, and, Hkewise for the 
September, December calendar account of a CHent carried by a 
quarter cycle Member 
Contracted Contracted Price x Minimum Settlement Method Cash (HK$) settlement 
Value Fluctuation x 100 
[e.g. 95.50 X (HK$1,000,000 x Final Settlement The third Wednesday ofthe 
0.0001 X 0.25) X 100 ] Day Contract Month. If this is not a 
Business Day then the Final 
Minimum The value of a Minimum Settlement Day of the contract shaU 
Fluctuation Fluctuation is HK$25 calculated be the next Business day following 
as the Contract Size x a Basis the third Wednesday of the Contract 
Point X '/4 of a year Month 
Trading Hours 8.30am - 11.30am Final Settlement 100 minus 3-mth HKAB Merest 
(Hong Kong (first trading session) Price Settlement Rate as displayed on 
time) 1.3 0pm - 5.00pm Telerate page 98 98 at approximately 
(second trading session) 11.15am on the Last trading Day, 
rounded up to the nearest 0.01 of a 
Trading Hours 8.30am - 11 .OOam percentage point 
on the Last 
Trading Day Last Trading Day The Last trading day of a Contract 
OSong Kong shall be two Business days before 
time) the third Wednesday of the Contract 
Month 
Special Trading ChiefExecutive, from time to 
Session time, may authorise a Special Cash settlement Final settlement Price x Minimum 
Trading Session to coincide with Value Fluctuation x 100 
potentially significant market 
events. Not less than three 
Business days prior to Special Trading fee Exchange fee: HK$2.00 
Trading Session, Q>er contract per 
Members will be notified of the side) 
trading hours of the Special 
trading Session Levies Securities and Futures Commission 
(per contract per Levy : HK$1.00 
Trading Method Automated trading System side) Compensation Levy : HK$0.50 
Price Quotation 100 - interest rate Commission Negotiable 
Source: Hong Kong Futures Exchange Limited, Leaflet (October 1998). 
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Futures Quotations and Futures Prices 
Table 1 shows the price quotations of a three-month HffiOR Futures contract. 
The prices quoted are not the actual prices of futures contracts. These prices are 
quoted on an index basis. For example, from Table 1, the June 1999 contract price is 
93.66 calculated by 100 minus the three-month HffiOR on June 1999 futures contract. 
The actual futures price is calculated as follows: 
FP = 1,000,000*(1-futures rate) * 3/12 
=quoted ftitures price * 25 *100 
=93.66 *25 * 100 = $234,150 
and where three months is equivalent to 3/12 is the period (in years) of futures 
contract. A change of one basis point in the HIBOR Futures rate is worth $25. Thus, if 
the price index drops 5 basis points, the value of a futures contract will decline by 
$125. The futures rates implied from the quoted futures price reflect the market's 
expectation of three-month HIBOR Futures in the future. For example, the June 1999 
contract price shown in Table 1 is 93.66, which implies that the three-month HTBOR 
on June 1999 will pay 6.34%. 
TABLE 1 
Quotations ofThree-month fflBOR Futures price on 29^ March 1999 
3-MthHibor(HKFE) Last^ Prev? Vol. Open Int. 
Jun99 93.66 93.58 ^ 5,515 
Sep 99 92.84 92.83 350 4,254 
Dec 99 92.12 92 12 ^ 5,554 
Source: The Asian WaU Street Journal Monday, 29* March 1999 
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Delivery and Determination ofFinal Settlement Prices 
HffiOR Futures contracts employ a cash settlement delivery procedure. Unlike 
commodity futures that require physical delivery, HIBOR Futures contracts are 
marked to the cash price in the last trading day. Settlement is done by each party to 
the contract，paying the Clearinghouse the difference between the long and short of 
contract prices less margin balance. (Please refer to the 'Functions ofHIBOR Futures 
Contract' section for examples on this). 
The final settlement price is equal to 100 minus the three-month Hong Kong 
Association of Banks (HKAB) settlement price on approximately 11.15 a.m. on the 
last trading day (the third Wednesday of contract month). 
Functions ofEDDBOR Futures Contract 
EttBOR Futures contracts enable participants to hedge against interest rate 
fluctuations in Hong Kong. Unlike the U.S., Hong Kong does not have real 
government debt or real long-term official rate which can be used to hedge interest 
rate risk. Therefore the launch of the HTOOR Futures provides a simple and effective 
way to hedge against huge Hong Kong dollar positions. 
There are a number of users of three-month HffiOR Futures contracts and 
these include banks and institutions, corporate treasurers, fund managers, hedgers, 
arbitrageurs and speculators. These users can use the three-month HffiOR Futures as 
an effective means of protecting their positions against the fluctuation of Hong Kong 
dollar interest rates. For instance, local banks or financial institutions generally make 
use of the contract as a hedging tool to reduce interest rate risk rather than to generate 
profit. 
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HffiOR Futures contracts can also be an instrument for speculators or arbitrageurs 
who try to make profit by buying and selling futures contracts. Yet there is some 
worry that HffiOR Futures contracts provides a new way for speculators to attack the 
Hong Kong dollar peg. For a clearer perspective of how speculation and hedging can 
be performed with the use of three-month HEBOR Futures, we illustrate examples on 
hedging - long hedging and short hedging and speculation. 
Short Hedge 
In a short hedge, one takes a short position in futures contracts. By doing this 
one can lock in a future borrowing rate. In Hong Kong there are plenty of floating rate 
debt instruments, including rates on corporate papers or bank borrowing and 
certificates of deposit which have their interest rate set as a fixed margin over three-
month HEBOR. In these cases, three-month HffiOR Futures contracts are especially 
useful to hedge the interest rate risk. Another case maybe an exporter who has to 
schedule a large payment in Hong Kong dollars at a future date. The exporter has to 
borrow this amount of Hong Kong dollar at a date before that payment date and he 
anticipates a huge risk of interest rate increase will be involved. 
Example: 
A firm issues a floating rate note in which the coupon rate is set every six-months at 
three-month HLBOR plus 20 basis points per year. Suppose today is 13^ ^ November 
1998 and the firm's newly-issued lOOmillion floating notes resetting date is on 15^ ^ 
March 1999 which, just for convenience, is also the last trading day of three-month 
HffiOR Futures. The firm is concerned that the three-month HffiOR changes at that 
date which could increase its coupon cost. Therefore the firm shorts 200 three-month 
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futures contracts with the last trading date on 15^ ^ March 1999. By doing this, the firm 
locks in the borrowing rate (coupon-paying cost for firm A) on 15^ ^ March 1999 for 
six months. The following demonstrates how the coupon-paying cost can be locked 
by selling the futures contracts on 15^ ^ March 1999: 
On i3th November 1998: Three-month HffiOR = 6.118%; 
• Implicit forward rate of three-month HDDBOR Futures contract (last trading day on 
15 ' ^a r ch 199% = 7.07%; 
• Action: Short 200 three-month HIBOR futures contracts 
Case 1 Three-month HIBOR rises to 7.8% on 15'^  March 1999 
Coupon expenses = (0.078+ 0.002) * 0.5 *lOOmillion = 4,000,000 
Less^: Futures gain = Price change * 25 * 100 * no. of contracts 
二 (92.93 -92.20) * 25 * 100 * 200 = 365,000 
Net coupon cost: 3’635’000 
Case 2 ~~Three-month HIBOR declines to 6.7% on 15'^  March 1999 
Coupon expenses = (0.067 + 0.002) * 0.5 * lOOmillion = 3,450,000 
Add^: Futures loss 二 Price change * 25 *100 * no. of contracts 
= (92.93 - 9 3 . 3 0 ) * 25 * 100 * 2 0 0 = 185，000 
Net coupon cost: 3’635，000 
ln the first case, a rise in the three-month HIBOR is offset by a gain on the short 
futures position. In the second case, a fall in the three-month HIBOR is balanced by a 
loss on the short position on futures contracts. So the shorting of three-month HIBOR 
Futures contracts locks in the borrowing rate. 
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If the three-month HIBOR is just the same as the forward rate implied on 13^ ^ 
November 1998, which is 7.07%. The coupon-paying cost would be the same as both 
the cases above: 
(0.0707 + 0.002) * 0.5 * lOOmillion = 3,635,000. 
Long Hedge 
In a long hedge, one takes a long position in futures contracts. By doing this 
one can lock in an investment yield. A long hedge may be used by a fund manager 
who anticipates the receipt of a large amount of money at a future date or any investor 
who expects to receive a large amount of money and invests at a short-term rate. 
He/she can wait until the funds arrive and invest them at the rate which prevails at that 
time. While this may involve a huge risk of a dramatic interest rate drop, the investor 




Suppose on 13 November 1998, a fund manager expects to receive lOOmillion Hong 
Kong dollars from an investor on 15^ ^ March 1999. A bank offers him a three-month 
deposit rate at three-month HIBOR less 20 basis points. The fimd manager is worried 
that the three-month HTBOR rate would fall at that time. So he hedges the risk by 
longing 100 three-month HIBOR Futures contracts. The following demonstrates how 
the fund manager can lock in the three-month investment rate on 15^ ^ March 1999 by 
buying the futures contracts: 
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On i3th November 1998: Three-month HmOR = 6.118%; 
• Implicit forward rate of three-month HffiOR Futures contract (settlement date on 
\ T March 1999) = 7.07%; 
• Action: Long 100 three-month futures contracts 
Case 1: Three-month fflBOR rises to 7.8% on 15'^  March 1999 
Money received from investor = 100,000,000 
Lend at three-month HIBOR minus 20 basis points 
Interest income = lOOmillion * (0.078 - 0.002 ) * 3/12 = 1,900,000 
Less: Futures loss = Price change * 25 * 100 * no. of contracts 
=(92.20 — 92.93) * 25 * 100 * 100 = 182,500 
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Net annualised return rate 
=(1,900,000 — 182,500)/100million * 12/3 = 6.87% 
Case 2:~~Three-month HIBOR declines to 6.7% on 15^ ^ March 1999 
Money receive from investor = 100,000,000 
Lend at three-month HLBOR minus 20 basis points 
Interest income = lOOmillion * (0.067 - 0.002) * 3/12 = 1,625,000 
Add: Futures gain 二 Price change * 25 * 100 * no. of contracts 
=(93.3 0- 92.93) * 25 * 100 * 100 = 92,500 
7 
Net annualised return rate 
=(1,625,000 + 92,500)/100million * 12/3 = 6.87% 
So the long position of 100 three-month HffiOR futures contracts locks in the 
investment rate on lOOmillion Hong Kong dollars equal to the implicit forward rate. If 
the three-month HffiOR on 15^ ^ March is just the same as the forward rate implied on 
i3th November 1998, which is 7.07%, the fund manager would have no loss or gain 
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on futures contract and the investment rate he can obtain is the same as both the cases 
above: 7.07% - 0.2% = 6.87%. 
Speculation 
Speculators buy and sell HffiOR Futures contracts with the expectation of 
profit from changes in the three-month HffiOR. (or changes in the HffiOR Futures 
contracts) To avoid the trouble of holding large cash positions, speculators do not 
have positions on the cash market. They want to make profit by just buying and 
selling futures contracts. 
Example: 
Suppose on 13^ ^ November 1998, a speculator expects the three-month HTBOR to rise 
in the period before 15^ ^ March 1999. So he decides to short 10 three-month HTOOR 
Futures contract with settlement in 15^ ^ March 1999. The following gives the details 
of what will happen on 15^ ^ March 1999: 
I 
On 13^ ^ November 1998: Three-month fflBOR 二 6.118%; 
• Implicit forward rate of three-month HffiOR Futures contract (last trading day on 
15'^March 1999) - 7.07%; 
• Action: Short 10 three-month futures contracts 
Case 1: 3-month HTOOR rises to 7.8% on 15'^  March 1999 
Buy 10 fiitures contracts to offset the short position 
Futures gain = Price change * 25 * 100 * no. of contracts 
=(92.93 -92.20) * 25 * 100 * 10 = 18,250 
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Case 2: Three-month fflBOR declines to 6.7% on 15'^  March 1999 
Buy 10 toures contracts to offset the short position 
Futures loss = Price change * 25 * 100 * no. of contracts 
=(92.93 -93.30) * 25 * 100 * 10 - - 9,250 
Another case is that the three-month HEBOR on 15^ ^ March 1999 is exactly the same 
as the implicit forward rate on 13^ ^ November 1998，then the speculator will have no 
loss or gain on the fiitures contracts. We can observe that only when the three-month 
HffiOR (or HffiOR Futures contract^) change to the expected direction, the 
speculators can gain from the speculation. 
It is well known that speculators have an important role in futures markets. 
Empirical studies^ show that speculation increases the liquidity of futures market and 
also lowers the hedging cost by lowering the risk premium^^. However there is also 
opposite argument that speculation would drive prices irrationally in one direction and 
then in the other so as to increase the volatility of the cash prices. In Hong Kong this 
issue is especially important since Hong Kong dollar is pegged to the U.S. dollar. The 
high volatility ofHEBOR could put the peg under pressure. 
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CHAPTER IV 
TEST OF COST OF CARRY RELATIONSfflP 
FOR THREE-MONTH HffiOR FUTURES 
Cost of Carry Relationship 
An important arbitrage relationship exists for pricing forward contracts. It is 
called the cost of carry relationship. It can be used in all kinds of forward contracts. 
In terms of HIBOR, the relationship involves a choice between depositing money in 
the current rate now or taking a long position in a HEBOR forward contract and , 
depositing the present value of the forward price until the delivery. Both alternatives 
will lock in the risk-free interest rate for the same period of time. In an efficiently 
priced market, the two investment options will yield the same return. 
(l+Rt)(T-t + —) = (l+Rt，T)(T-t)x(l+RFf25 � ” 
Or, 
Rp = [(1 + Rt f - t +�.25) / (1 + Rt,T)(T-t) ]4- 1 (2)12 
where, 
T: time when forward contract matures (years) 
t: current time (years) 
Rt^ annualised HffiOR rate at time t for a lending maturing at time 
T + 3 month 
Rt,T= annualised HffiOR rate at time t for a lending maturing at time T 
Rp= annualised HTBOR implied forward rate at time t for maturing at time T 
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The equations follow the unbiased expectation theory in that we assume the implied 
forward rate in HTROR Futures is the "best" estimation of the three-month HffiOR 
that will be obtained on the settlement date in HTOOR Futures. This is different from 
13 
the liquidity premium theory. Under the liquidity premium theory，the forward rate 
is equal to the average of the short-term interest rates that are expected to prevail over 
the life of the bond plus a liquidity premium. This theory argues that investors have a 
preference for short-term interest rate instruments because of their superior liquidity 
and also less risk. Thus investors must be paid extra for holding long-term interest 
rate instruments. This extra amount is the iiquidity premium'. Although the liquidity 
premium theory is widely accepted as an explanation of the term structure of interest 
rate, it makes it much more difficult to infer forward rats from the existing term 
structure, since to do so requires being able to estimate the relevant liquidity 
premiums. 
In order to understand the 'cost of carry’ relationship and the equations stated 
above, we use an example to illustrate this. 
Example: 
Suppose on 27出 January 1998, an investor "A" wants to invest some money for 111 
days up to 18^ May 1999. Investor A can deposit the money immediately on 27让 
January for 111 days (around 4 months) at four-month HEBOR. Alternatively, 
investor A can choose to take a long position on three-month HIBOR Futures contract 
with settlement date on 18^ ^ February and at the same time deposit the money for 
31days (around 1 month) at one-month HIBOR. Both options lock in the HffiOR for 
111 days and both should have the same present value. Using the data from Table 2 
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below, we can calculate the theoretical rate of three-month HIBOR Futures contract 
by applying equation (2) stated above. 
• Three-month fflBOR Futures price (settlement on 18^ ^ February 1998) = 86.50 
• Implied forward rate = 100-86.50 = 13.50% 
• 4-month fflBOR = 12.96% ； 1-month fflBOR = 10.31%, 
R p = [ ( 1 + ^ f - t + 0 . 2 5 ) / ( 1 + R^,T)CT-t) ]4— 1 
彻=[(1 +0.1296)0.猶/(1+ 0.1031)0.0611 f _ 1 = 0.1345 
where, Rt: annualised 4 month HEBOR rate = 0.1296; 
Rt,T ： annualised 1 month fflBOR rate =0 .1031; 
T- t + 0.25 二111/360 = 0.308 years; 
(there are 111 days from 27^ ^ January - 18^ ^ May 1998) 
T- t = 22/360 = 0.0611 years; 
(there are 22 days from 2f^ January - 18^ ^ February 1998) 
Upon computation: Ry= 0.1345 or 13.45%. 
Thus the theoretical futures rate is 13.45%, which differ only slightly from the 
futures rate, 13.50% (100 — 86.50) as shown in Table 2. If we excluded the rounding 
error, we can say that the theoretical futures rate is quite accurate. Hence, the cost of 
carry provides a close relationship between HIBOR implied forward rate (price^^) and 
HTBOR spot rates. 
Actually, if the actual futures rate was substantially greater than 13.45% (or 
the futures price was less than 86.55), arbitrageurs would borrow for 111 days 
(around 4 month's time) at four-month HffiOR and invest the proceeds in a 22-day 
deposit in HffiOR one-month and simultaneously purchase a December HTBOR 
futures. Alternatively, if the futures rate was substantially below 13.45% (or the 
futures price were above 86.55), arbitrageurs would do the opposite, and 
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simultaneously short a HffiOR Futures contract. Thus, to determine if a profitable 
arbitrage opportunity exists, rates are compared to the quoted futures yield. Ifthey are 
not equal, an arbitrage opportunity will exist. 
T A B L E 2 
Quotations of Three-month HT30R Futures price 
and HEBOR One-month and Four-month interest rate 
丨丨丨…“丨丨丨丨丨丨丨丨Date丨丨丨丨‘Nearest contract HBCffiKlM^ ‘^丨丨丨丨丨丨丨丨HKffiK4M^'^'"' 
(HK$) (o/o) (o/o) 
27-Jan-98 86:50 1 ^ 12.96 
2-Feb-98 87.63 8.76 10.88 
3-Feb-98 88.23 7.50 10.03 
4-Feb-98 88.50 6.80 9.22 
00606000606006060000060000000006606066000060600006000600000006060000666006060066000000660600660060006600006060060006000606006000000000000000005000006 
Source; Datastream and Hong Kong Future Exchange web-site: http://www.hkfe.com 
Forward and Futures Prices 
Previous studies have shown that forward and futures prices are in theory the 
same if interest rates are non-stochastic^^or, more likely, the differences are very 
small.i8 In practice, there are a number of factors not reflected in the theoretical 
models which may cause forward and ftitures prices to be different. These include 
transaction costs, taxes and the treatment of margin. Despite this, it is reasonable to 
assume that the forward and futures prices are the same. 
Cash Prices versus Futures Prices 
Cash price of HffiOR Futures contract refers to the spot price of the 
underlying HffiOR rate. For example, on l f ^ January 1998, the cash price for the 
three-month HDDBOR Futures with settlement date on 18^ ^ February 1998 refers to the 
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present value that you have to invest in the Hong Kong interbank market to get 
HK$100 back in four months time (on 18^ ^ May 1998). Similarly, futures price^^ of 
three-month HIBOR Futures means the value you can lock in now but invest in on a 
future date in order to get back, say HK$100, in three months after the future date. 
The term basis is a very important term in futures contract. It is used to describe the 
difference between cash and futures prices. In other words, 
Basis = futures price - cash price 
The reason the concept ofbasis is so important is that it describes the carrying cost of 
the toures contract. The carrying cost refers to the cost associated with purchasing 
and carrying (or holding) a commodity for a specified period of time. In the case of 
HffiOR Futures, it refers to the interest cost of holding the cash for the period before 
the settlement date of the futures contract. For instance, on 27th January 1998, an 
investor "A" wants to invest in some money and receive HK$lmillion pay back in 
four months time on 18^ ^ May 1998. 
Optionl: Investor A can take a long position on three-month HIBOR Futures 
contract with settlement date on 18^ ^ February 1998. 
Option 2: Investor A can deposit immediately on 27th January 1998 for 111 
days in 4-month HffiOR. 
In the first option, investor A avoids carrying the money for 22 days (from 27th 
January - 18^ ^ February). If the market is efficient, the difference in the present value 
of options (1) and (2) reflects the 22day carrying cost. Specifically, 
Futures price = Cash price - Carrying cost 
then, 
Basis = Carrying cost 
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So, if futures price reflects the carrying cost, the Basis should always be positive 
which means futures price should always be higher than cash price. This can easily be 
seen by using equation (1) from above. 
Cashprice=l/(l+Rt)(T—t +�.25) 
Futures p r i ce= l / ( l+RFf^^ 
Using the above example and data from Table 2, the calculations are as follows: 
Cash price - lmillion * 1/(1+ 0.1296)111,遍=$0.9632million 
Futures price = lmillion * 1/(1+ 0.1350)�25 = $0.9688million 
Basis 二 O.9688million - 0.9632million = 0.0056million 
The $5,600 is the interest expenses associated with carrying the money for 22days. 
Yet as time approaches the settlement day, the carrying cost would theoretically 
become smaller and smaller since the period the cash position is held gradually 
becomes shorter. Finally, the futures price converges to the three-month HTBOR cash 
price. Figure 1 graphically depicts the convergence between the prices of the 14^ ^ 
December 1998 three-month HDBOR Futures contract and the cash prices from 21'^  
September to 14^ ^ December 1998, where the carrying cost changes from three 
months to one day. 
FIGURE 1; Cash prices versus Futures prices 
(December 1998 contract: Daily from 21^ September to 14^ ^ December 1998) 
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Source: Datastream and HKFE website. 
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Testing the Cost of Carry on Three-month HTOQR Futures Contracts 
Collection ofData 
The data used for Futures contracts is drawn from three-month HffiOR 
Futures contracts traded in Hong Kong Futures Exchange (HKFE) and the data for 
HffiOR interest rate is taken from Datastream. We have covered daily observations of 
three-month HffiOR Futures contracts from its launch date on 26^ ^ September 1997 
until 28th February 1999. We have observed that three-month HIBOR Futures 
contracts are only actively traded just prior to maturity, and to guarantee that the 
contract is actively trading, contracts included in our sample are those which have 15 
� 4 5 days-to-maturity. 
The Middle rate, a mathematical average of bid and ask rate, is used for the 
HffiOR interest rate daily observations. For Futures prices, we used the settlement 
price (closing price) which can be either bid or ask prices, since the middle rate is not 
available. The difference in selection of prices may add some error. However, in the 
long run it would not affect our test too much since the possibility of the settlement 
price to be bid or ask price would be the same. 
Methodology 
This study uses ‘cost of carry，relationship, which we discussed earlier on at 
the beginning of Chapter IV, to test whether the relationship holds in three-month 
HffiOR Futures contracts. First, theoretical futures contract rate was calculated using 
equation (2) to compare with the actual futures contract rate. As mentioned earlier, for 
some practical reasons, transaction costs and margin requirement are not included in 
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the theoretical cost of carry model. However, they should be added to the futures 
prices but this will bring error to the model. When calculating the basis, the difference 
between ftitures price and cash price (which is also the theoretical cost of carry), we 
set a boundary for the futures price. If the basis is positive, we can assume that the 
cost of carry basically holds. If the Basis is negative, then the cost of carry does not 
basically hold, and therefore there must exist some other factors other than cost of 
carry which affect the futures price. The Basis calculated from our 348 daily 
observations will be plotted to see whether the three-month HffiOR Futures price 
move in the boundary of the ‘cost of carry’ relationship. 
Findings 
Table 3 below summarises the descriptive data of the actual and theoretical 
futures rate. The graph shown in Figure 2 plots the daily futures rate next month 
against the theoretical futures rate. The theoretical futures rate has been calculated 
according to the (cost of carry’ relationship using equation (2) for the period 26^ ^ 
September 1997 to 28^ ^ February 1999. It is obvious that the two rates follow very 
closely in line with one another for most of the period except in a few cases when 
both rates have moved dramatically. (See Appendix 1 for the data used in this graph) 
TABLE 3 
Descriptive data of Theoretical and actual Futures prices 
Futures Rate Theoretical Futures Rate 
**"****^ *^*^ *****^ *^*********^ *W^ ^^ *^ **^ *****i^ A**i*^ AA<S<WS*W**W^ MiWAAAAWMAAAAAAA*^ AAAAAAAAA*A*^ rt*ft**ArtA^ W*WW^ W*iWAA*^ AA^ W^ W^ AAAAAA^ AA*^ *A*AA^ AAAA<WWWWWWWWWWWWW^ AAAAAAAAA*WWW^ ^ 
P^^r^ngp #th_@ptej;nh%19g7=j:gthFej3i;yaLi;Yl2Z8 
No. of observations 348 
"Mean""(%) 8.95 9^15 
Standard Deviation (%) ^ 2 ^ 
Mean difference * 1.9 
*Mean difference is defmed as: (Theoretical Futures Rate - Futures Rate) / Futures Rate 
32 
FIGURE 2: Futures rate fFR) versus Theoretical FR 
(Daily Three-month HIBOR Futures contract: 
26th September 1997 - 28th February 1999) 
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Source: Datastream and HKFE web site 
From Table 3 we can see that there is a significant difference in the mean and the 
standard deviation between the actual and theoretical futures rate. This appears 
largely due to few observations, which have shown sudden increases in the rates as 
illustrated in Figure 2. While Figure 2 shows the two futures rates to follow closely 
with one another for most of the time, this is not the case in the period 23^ ^ - 26^ ^ 
October 1997. During this time, the closing rate of one-month HffiOR rose sharply to 
49.94%. This upsurge resulted from the speculation attack on the Hong Kong dollar at 
that time. This movement is not representative of the behavior of the HE30R Futures 
肩 
contract as a whole. Therefore, removing these observations around this period will 
improve our results. 
Thus, re-applying the test, but this time eliminating eight observations in the 
period 23^ ^ - 26^ ^ October 1997 (as the observations in this period seems to give the 
greatest impact in the overall result), the revised results are as follows: 
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TABLE3.1 
Descriptive data ofTheoretical and actual Futures prices (revised) 
Futures Rate Theoretical Futures Rate 
Data range J 2 f j ^ ^ e m l : ) ^ ^ : ;^5A]E^t)ma^J^;9i 
No. of observations 340 
Mean (%) 8.91 8.99 — 
Standard Deviation (%) 2 ^ 2 ^ 
Mean difference * 1.2 
•^•••••••••••••••••••••••*••••^•-••••^••-•••，，•"•••••，•••••••••••••^•^•^•••"••*"••*•*•-••••*••••••••••••••••••••••••••••••••••••••••••••••-••••••"••.*^•."*^"•"『*^••*^"•.••"*•*^"*"•*"*"••*••••••*••*•••*•“ 
*Mean difference is defined as: (Theoretical Futures Rate - Futures Rate) / Futures Rate 
As we anticipated, the results from the test have greatly improved. In comparing 
Table 3 to Table 3.1 the improvement to the test results are: 
• decrease in Mean ofthe two rates: from 0.20 (9.15 -8.95) to 0.08 (8.99 —8.91) 
• decrease in Standard Deviation difference: from 0.55 to 0.16 
• decrease in Mean difference: from 1.9% to 1.2% 
The revised results displayed in Table 3.1 not only projects a more realistic outcome 
but substantiates that the futures price of the three-month HIBOR Futures rate is 
predominately governed by the 'cost of carry，. 
To reconfirm our findings of our test we calculate the basis to observe whether 
cost of carry does basically hold in three-month HIBOR Futures contracts. The results 
are summarised in Table 4 below: 
T A B L E 4 
Descriptive data ofbasis 
Data range No. of No. of No. of Mean basis 
observations positive basis negative basis ($)* 
26/9/97 - 348 348 0 0.0065 
28/02/99 
*mean basis is the average carrying cost for every dollar put in futures contracts. 
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The basis calculated from our 348 daily observations all show positive which means 
three-month HB30R Futures contracts move within the boundary of 'cost of carry’ 
and the 'cost of carry’ relationship basically holds in this case. 
The basis can be seen graphically in Figure 3 below, where cash prices are 
plotted against futures prices for the period 26^ ^ September 1997 to 28^ ^ February 
1999. If you may recall, the basis is the difference between futures price and cash 
prices and represents the 'cost of carry，. In most cases, the two prices follow closely 
in tandem with one another except in a few instances when both prices have moved 
dramatically. (Please refer to Appendix 1 for the data used in this graph) 
FIGURE 3: Cash prices versus Futures prices 
of next delivery month (Three-month HLBOR) 
(Daily: from 26'^  September 1997 to 28'^  February 1999) 
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Analysis ofFindings 
From our test, and observing the graph of one-month and four-month HIBOR 
in the same period in Appendix 2, we can see that when the one-month and four-
month HffiOR reflects a dramatic increase, theoretical futures rate moves far away 
from actual futures rate and basis increases. With the exception of this, the cost of 
carry relationship holds quite well. 
One explanation for the increase of basis when the interest rates show 
dramatic increase may be the margin requirement for the futures contract. As we 
discussed above in the methodology section, the margin requirement factor is not 
included in the ‘cost of carry，model. Yet in practice it is very important to be 
considered especially when interest rates are very high. The minimal initial margin 
and maintenance level for three-month HffiOR are $4,500 and $3,600 per contract 
respectively. These amounts are relatively small (approximately 2%) when compared 
with the contract price which is approximately $230,000. 
However, the argument is different in the case in late October 1997 when 
interest rates increase significantly. For instance, during 14^ ^ - 23^ ^ October 1997, the 
three-month HIBOR Future price decreased by 7.22% (722 basis point) from 93.02 to 
85.80. In the same period the one-month HIBOR increased 42.58% (4258 basis 
point), lf an investor had a long position in three-month HIBOR Futures contract, he 
would have to submit $18,050 to keep the maintenance level of margin. He would be 
very unfortunate in this case since the increase in interest rate would increase the 
opportunity cost of the margin payment. These elements should be added to the 
futures price since they increase the cost of holding a futures contract. So, if we add 
the cost of margin requirement to the theoretical futures price, theoretical futures price 
3 6 
will increase and hence theoretical futures rate will be much lower and as such be 
much closer to the actual futures rate. Other than the margin requirement there are 
other factors which may affect the accuracy of the test. One factor to consider is the 
transaction cost. We are not certain how much it would cost to long or short one 
contract since the amount varies but this cost should also be added to the theoretical 
futures cost. This cost is important especially for a day-trader that wants to make 
profit in one day and does not hold his/her position over night. 
There are also restrictions which may bring inaccuracies to our test. One 
restriction is that we use daily closing data which has time difference. The closing 
rates of HffiOR and HffiOR Futures are not recorded at the same time, so even 
though it may appear in our test that there is arbitrage activity, it may not be practical 
to use them. Another restriction in our test is that we use one-month HffiOR to 
calculate the ‘cost of carry’ while actually the carrying period ranges from 15 � 4 5 
days and so this can lead to errors. The same applies with using four-month HffiOR to 




This paper has covered some important segments within the Hong Kong 
monetary system such as the currency board of Hong Kong, The Interbank Market 
and Discount Window. These segments lay the foundation for our discussion of the 
HffiOR and HTBOR Futures. We have shown, using detailed examples, how HffiOR 
Futures can be used as an effective hedging tool to protect against interest rate risks, 
and how arbitrageurs can make profit from trading this derivative instrument. 
The latter part of our paper investigates whether the (cost of carry，relationship 
holds for three-month HTBOR Futures contract. The Basis was also calculated to see 
whether three-month HEBOR moved in the boundary set by ‘cost of carry，. Our result 
shows that the cost of carry holds fairly well provided the interest rates are relatively 
stable. If interest rates are volatile the relationship does not hold and this may be due 




1 Young, Leslie S.F., and Chiang, Raymond C.P. The Hong Kong Securities Industry. Hong Kong: The 
Stock exchange ofHong Kong, 1997. 
2 Hong Kong Futures exchange Limited, Leaflet (October 1998). 
3 South China Moming Post, 26/09/97 
4 Last trading price: closing price also the settlement price. 
5 Previous price: previous closing price. 
6 Assume there are no transaction costs and margin requirement involved in both cases 1& 1. 
7 The interest will come six months later in June 1999 in cases 1 & 2. 
8 The speculators cannot wait to the settlement date to offset his/her position on futures contracts. They 
can make profit any time in between when the futures contracts price rise. 
9 See FrankHn R.E. & Cindy W. Ma. "Futures & Options”，1992, pl70-175. 
1° Risk premium is the difference between the expected spot futures price and the prevailing futures 
price. 
n We used simple interest rate in the formula above. Efwe use continuously compounded interest rates 
the formula wiU be: l/(l+Rf)。之^ = (i/(i+ R, f ' t+ 0 25)) gRt,T (T-1) p^^ ^ short period, the results from 
the two formulas produce very similar forward prices. 
12 Refer to Edwards & Ma (1992), "Futures and options", p 296 - 297 on equivalent way of calculating 
the theoretical forward rate on LIBOR Futures. Note that HIBOR Future is Hong Kong local equivalent 
ofEurodollar futures O a^sed upon LIBOR). 
”See Edwards and Ma (1992), "Futures and options", p 281. 
14 HTOOR Futures quoted price = 100 - fflBOR Futures rate (%). 
15 HKffiKlM: HK interbank 1-month rate. 
16 HKEBK4M: HK interbank 4-month rate. 
39 
17 Black (1978), Cox et aI. (1981) and Young and Boyle (1989) provide descriptions of the theoretical 
differences between futures and forward prices and show that equality offorward and futures prices 
exist given non-stochastic interest rates. 
18 Rendleman and Carbinl have compared futures and forward prices on T-bills and calculated the 
differences were less than 3 to 4 basis points. See R. Rendleman and C. Carabini, "The efficiency of 
the T-biU futures markets," IV. Hedging strategy Journal of^ ^ Black (1978), Cox et al. (1981) and 
Young and Boyle (1989) provide descriptions of the theoretical differences between futures and 
forward prices and show that equality of forward and futures prices exist given non-stochastic interest 
rates. 
18 Rendleman and Carbini have compared futures and forward Finance, Vol. 34 (Sep. 1979), p 895-914. 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Beecham, Julian B. Monetary and Financial System in Hong Kong. Hong Kong: 
Hong Kong Institute ofBankers, 1996. 
Edwards, Franklin R., and Ma, Cindy W. Futures and Options. USA: McGraw-Hill, 
1992. 
Young, Leslie S. F., and Chiang, Raymond C. P. The Hong Kong Securities Industry. 
Hong Kong: The Stock Exchange ofHong Kong, 1997. 
Periodicals and Newspapers 
Rendleman，R., and Carabini, C “The Efficiency ofthe T-bill Futures Markets." 
Journal ofFinance Vol. 34, (September 1979): p. 895-914. 
South China Morning Post: (September 1997) 
Asian Wall Street Journal: (October 1997) 
Websites 
Hong Kong Futures Exchange: http://www.hkfe.com 
Hong Kong Monetary Authority: http://www.info. gov.hk/hkma/ 
� 













 - L - : T , = r - r : . .
 - . . ^ V K . ,
 .
 V . . . 」 —































, ^ . J .
 ,
 ^ . ^
 1 ¾ 
- 、 ： ； V








^ : , . 
.-_




 < . . . . ^ 
--- . . . - : .•
 . r t ^ " 
- - - r
 . : -







 > r . 
- . 1 . - . 
r 
” -
 . . 
i • 
. 一
 . 
CUHK Libraries 
• •3?剛？？ 
